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I. Introduction
Clearness index is define as the ratio between the global solar radiation at ground level on horizontal surface and the corresponding extraterrestrial radiation (1) . The monthly mean clearness index KT = H/ Ho Where H is the monthly mean global solar radiation on horizontal surface
Ho is the monthly mean extraterrestrial radiation. clearness index is a parameters of real importance in designing of a renewable energy sources system ; it can provide information concerning the read solar radiation compared with the variable solar radiation (2, 3) . Clearness index can describes the attenuation of solar radiation due to clouds and aerosols and it depends on the geographical coordinates of the location for watch calculated (4, 5) . Several methods have been Proposed for prediction of clearness index (6, 7, 8) . Almost all these models make use of a few meteorological data such as hours of bright sunshine cloudiness , relative humidity , wind speed , altitude precipitation and ambient temperature (9,10,11) . Iraq in located between 29.5 o N and 37.22 o N latitude and most of its cites enjoy favorable sunshine whole year around . In this paper correlations are proposed for monthly mean clearness index (KT) for (Mosul , Kirkuk , Rutba , Baghdad , Nasiriya) stations based on meteorological data for the period Then calculated KT are compared with measured values.
II. Materials and Methods
Mean monthly values of total solar radiation , relative humidity air temperature , cloudiness , rainfall , evaporation are obtained from Iraqi meteorological organization . The data obtained covered a period of 31 year for five stations in Iraq listed in table (1) and displayed in Fig. (1) . The mean monthly values of extraterrestrial radiation (Ho) is calculated from the following equation :
Φ: is the latitude of the location , Eo is the eccentricity correlation factor, δ is the declination ,Ws is the hour angle corresponding to sun-shine or set and Isc is the solar constant having a value of 1367 w/m 2 . The expressions of Eo , δ and Ws are given by Iqbal (5) . dn is the day number of the year . Mean monthly values of clearness index were computed for the different stations during the period . A number of regression models (Linear , Quadratic , Logarithmic , Linear logarithmic , Power) were investigated and validated to estimate the mean monthly clearness index using different meteorological parameters in the five stations.
In order to select the best model ,mean absolute error (MAE), root mean square error (RMSE),coefficient of determination (R 2 ), correlation coefficient (R) were used as the main criteria .The goodness of fit was judged by the size of coefficient of determination, MAE, RMSE and were computed as further check on the stability of the models. 
III. Results and Discussion
Fig (2) show the correlations between the mean monthly values of clearness index and sunshine Ratio (n/N) in all stations. Linear models is the best fit for all stations . The coefficient of determination (R 2 ) exist between (KT) and (n/N) ranged between (0.89-0.97) ,this mean that (89%-97%) of KT can be accounted using monthly mean (n/N).
Fig ( Linear model are the best fit for Mosul ,Kirkuk, and Baghdad stations whereas the quadratic model is the best fit in Rutba and Nasiriya stations . ) for all stations except Nasiriya station which give a weak correlation. Power model is the best fit in Mosul ,Kirkuk , Baghdad and Rutba stations whereas quadratic model is the best fit in Nasiriya station. Fig (7) show the correlations between the mean monthly values of clearness index and Rainfall in all stations. The correlations is highly acceptable in Mosul , Kirkuk, Baghdad and Rutba stations where the coefficient of determination are ranged between (0.75-0.94). Nasiriya station show a weak correlation. Linear model is the best fit in Mosul ,Kirkuk ,Rutba and Nasiriya stations whereas quadratic model is the best fit Baghdad station. Nasiriya station suffer greatly from duststorm specially during the summer months which attenuate greatly the incoming solar radiation and hence reduce the clearness index during these months. Most of the meteorological parameters and the correlations were affected by this phenomena in Nasiriya station. Table (7) contain summaries of regression statistics obtained from the different models in all stations. The correlation coefficient (R), coefficient of determination (R 2 ),Mean absolute Error (MAE) and Root Mean Square Error (RMSE) varies from one station to another , and also vary from one variable to another . MAE is found in a range of (0.94-9.8)% indicating a fairly good fitting between KT and considered meteorological parameters. It is quite obvious from the table (7) that RMSE is lies between (1.17,7.86)% in all stations which also shows a good performance of all the models examined . 
IV. Conclusion
The clearness index for five meteorological stations in Iraq has been expressed of (sunshine ratio , relative humidity , cloudiness , mean air temperature , rain fall , evaporation ) applying a variety of regression models . The significance and performance characteristic of the models have been viewed using several statistical tests (R,R 
